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1 3L&w%m 



APPARATUS OF PHASE-FREQUENCY DETECTOR 



An apparatus of phase- frequency detector for adjusting wobble clock signal and 
wobble signal in the same phase, comprising: a first logic gate, receiving a first 
protection signal and a second protection signal and outputting a third protection 
signal according to a logic operation; a first flip-flop, coupled to the first logic gate, 
outputting the third protection signal as a first output signal when the wobble clock 
trigger; a second flip-flop, coupled to the first logic gate, outputting the third 
protection signal as a second output signal when the wobble signal trigger; a second 
logic gate, coupled to the first and the second flip-flop, outputting a fourth protection 
signal according to a logic operation; a third logic gate, coupled to the second logic 
gate, receiving the third and the fourth protection signal, and outputting a fifth 
protection signal according to a logic operation; and a control signal generator, 
receiving the wobble clock, the input signal, and the fifth protection signal and 
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determining whether adjusting the phase of the wobble signal and the wobble clock 
according to the logic level of the fifth protection signal. 



22 miiL-mm\±Mm 32 » 34 > 36 ormhiw 

38 • 40 Uln'tii 42 ^ 44 jEKS 

46 



BS^^iUM^: • • ft ft WUft iV- 4« -/r 1 1 • • ytmti ( optical disc ) ix 

^ ^ — ° to ' si ^ ^ ^ « & « mmm • iii ^ c d ^ eh >t k ^ 

'n: A" ;if / f-'i^ f j 6 5 0mb tEfc . RjthBlf ■ m^H 

I?- fUi '/} £1 mfr I'lV )1 ; J V M t& U :fl Hl\ W • Mi ffi J V "J §g ^ f > n |& • «/J 
ft I i 1 / 1 1'!', H' ~>) j'iii & f .7. m ) \ (digital versatile disc, DVD)' 

ikk'i^n ■ m. m c d y& w)\ \\\\r.\ - u sk§ s- §p m a ^ c d yt m )\- ■■ 

mmmmm (read-only) rt<j » uE ^ £& m ) '■■ E m gr IS Jtli fill ! t j - 

Mini ' #11 M {''? ^'1 f 1 'J* iy< j:'C cd 3teS£Jn (Cd-r disc nJIMfl} cd 
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ycmft (cd-rw disc) m m. m • bsm^ cd itmwmm^mm. 

Ji; t g & ft a j v in] , r • »#^ki^0jithj ^^#^tgmf5i^>r^ 

7t ft m^smw.mx xt cd 3fefi^itiB^«^f- mmmm^sm^^^m 

ffi ® % I ' »I It ^ # iA ft g & ft 51 M" K. nj fi }g & A 5$ # #j f g & ft II «T 1ST 
£> ii ^ |n| ift S ' M£n^-£ dvd+r Mi fig i:'; i ij & J: & r)j m m (> < m )\m 

n fr dvd+rw m&w^mMMA^^$jmmxLmft^%±mm^n 

I I IJi/^U,-; ^fslillll'lv DVD g£ >t « (DVD-Video player) ijil DVD 

(DVD-ROM drive) ° 

m m r& m # « ^ ^ ft a - # t g & ft sm it _t m m m # * $4 ^ m ^ 

'^fr^ll "J CD ytfoft—l&j&mfrf&Wf&'hs&MiWS. (frame) • ffn#5!jfg 



gfc ft & iv i- r-)r fin rrv « ,;h rr. # i/< m - ?e w s « m & & # #j m m ft Bin 

jtifi^fBiWf - B'riiX - 3?jKF SiS A— «/ 3i 5£ 3* fg Sfc ft Bg fi- 
Slff ' :?#giEM,W R^SAigsjm^^^HgMftlillt^ - UT 

m mmm& is m m m H9 vr m > n ^ # &g m ft sn jt mft^ w #t 

SiSfcid&fflBHftjS^M^ifc (addressing) fiff|B»^J*3^ • SfM 

fr dvd+r J.i,i f§ 69 nj & 5$ # f g 8fi[ ft fiTc JV ?+ r"r dvd+rw m f& uj M 

IMA^^Iijtgifcft^Jt^Sft ' M » IK HP M ft fet » m (address in 
pregroove, AD IP ) • UU *M WW tf'W > DVD + R I 'f DVD + RW <KJV 

± Jiitwffl*si± att ft ±± m m m m m fi ^ • sitb dvd+r^ih 
m dvd+rw ^mmm^mMmmmmwfmM^mwjmysk c wobble 

signal)' S^liKinM^IUffi^^^^rd^ftilh*^ ' Hlfcb DVD+R 

7tef$f§t|S| dvd+rw 3fc«^«^ciecfisiSiiiJ^^M^ffifiM^#fflft 

if m i'l'j si # m -j -am • ft tit it *i- » ffli t § m m m m m m m m &, m w tn 
m w rrv ft j 1 1 . -ri n • ^^jhsm^ » • M(jft*hss*4#Bi3§ 
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*#3j7fcra ( DVD+R 3fc DVD+RW «a ) f^ffiUJHf J^.M^l'!'; 

mmmwi— ' m—m^mmy6mm 10 eu?tjtg^^7KSH ° 10 

^ W ^ B. M {£ M M 21 (low-pass filter, LPF ) 12 - 14 ' W. 
Wt.MWfc^ (slicer) 16 • 18 - 20 • — ffl{±L-M^ fcbgfcgg 
( phase-frequency detector , PFD ) 22 > — M l& 3lf rj£ fi (loop 
f liter )2 4»— JE©{g|R2S( voltage-controlled oscillator, 
VCO) 26 > — fu llJ: ^ 14 ft? tig m ( ADIP decoder ) 28 » JUS -ft'^.ti 

f& 29 • ftimHWWftl ' fu±±«l4f^^Hf5iI»^'^;^I^SI»iM^ wobble 

ffifiii^^r^^ie^fitit^M ' Hitb3fc & tst io & m m m m mmm^. mwm 

%t Wobble ^cS^"-#4"@fuPa^Sia/jRfMWobbleCLK - f&fefaSm&M&M 
M WobbleCLK SMI Wobble (ft XOR MISMSf 3fcfMtf-',» mH Wobble 

+*BfeM»M^mM^M$tfie ' mm - mmwm wobble 
^ 12 staiui?£ -ftmm^ si - mwmmmMM ie »tBm^ si 
M^«0s<;fiiim^ s2 - itb^ • mmm. si ^#$iA>3— {ssmj^ 14 
lixmrnu—mtawm S3 . ifftts > 12 q #k q factor ) > 
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mmmmm 14 mmm-M q m • mm • mmrnt S3 nmmmm is ttow 
miyL-mmttmm 22 . 24 . smsiM 26 > 

r^^i 2 0 njfil^ — mMM^.mm ( clock generator) - mMM±Wi 

m^mmmm wobbiecLK . tmm--m^ - mmmmm 2s mm.- wmnm vc 

mtiikmwmM vc i^itMWjg^wjBfM wobbiecLK mMtmnmrnm 

2 8 » |5lBt»B#ffi WobbleCLK #|M&«$Fjg 20 ^MMW^rM^fttBlfl 

^S5 • Mk ' fflf£-Mlt$.« 22 M rT tb WtttiWMi ss fdlirtfs^ S4 
£fTOt@f3M ' MIKSMSMj^WMaS up - dn 2 4 > 

2 4 up m&MWm dn «/U^^ilJiK vc MffiSJSIt 

m 26 J^PMJtffijHfM WobbleCLK .'I'-jM-^ • 

— tsmw ' mwmw 24 w^^nm^mm (charge P um P ) ^ 
mmmmt up • dn ^m»j«b vc ■ m^mum vc ^/notm 

K/IKSJISli^ 26 wobbiecLK ift^s • WJsfcSft ' IVtou 

tUmm. S5 I'r'jll-:,^ (rising edge) M^fitfll^ S4 I^JHtBU^lS ' MU#® 

Mfflf5-«^tb$s^ 22 ^j^imm dn wsm* i&mmm vc - ja^pRHSJS 
»jb#m wobbiecLK zMmfnmmmtwm ss ^ f -miEm^m^mm • j^us 

(impulse) • MTO]|«Jf^mB^$#« UP - dn rTff^^— ^BfiKlE^^ : 

ixL-mmtiMM 22 m&gffitmyt up axmm^m^M mm vc - ^jptMasf^ 

M wobbiecLK i£»MW$imtH§^ ss ^T^IIWiWFI ' J^{«T£ 

1 1 1 jij'iiw/ 1 w-i^ii ss ,>4iifv7.^^te/ii ; iji^ s4 . rffi ^»m^s& ss mE 

mm^mm - Mi-^tbft^ 22 wmmnmwm dn m^—mm - mm\m 
mmmmwm up > dn rfn^j^ — - zzmwzjEmmft • - nitmiim s4 #1 

tb'Kgi 22 m^mmm up ««ei3ii dn egM»-M^fin#iwip# mm.n 
mm up ifisffjij=mt dn - up dn {m^miimm 

m&mmm vc - aMii^ up mmmtm dn M#em«H# m( duration > 

fflN ' Hltbm-fitBP^ s4 eiiiftBIFlM ss Rj*gR# > m^MM vc ##J#^itffi!@ 

MMMMS§I 2 6 «l»iff @ OT^flifflljHtM WobbleCLK - ©ft • fiM^fig 
SS 28 Morffi«JJii»^ Wobble > tlW, 1 1 ',WWu S2 ^HK/Pf JD5 WobbleCLK 

«itr xor M'ftilTO Wilifj^ wobble ^MiMIt^MIMMi^J 

MWffi ' MfOT^MWflI^yBrr»m^ Wobble M^M^I«I^7L (sync 
unit) i^MHW-Tt (data unit) |fij f3 f J '^l'l'jfv;.t|[;f f|. ; |- ADIP ° 



5/15 



cust#vito3-oio7 

npo#vos-pooo7-twn:o/mk/^0j8 



ZUmffr aft • »a#M wobbieCLK m&mmUW wobble ' fMi ' 

rmmmji wobble w^mm-mmmmwmm - msmmmwm wobble £ 

af^MjiUjiH^ wobble .>■?,&,> 1 «,« s4 mmmmimm ss 
s4 - wism^mmmm^mmmmm^m • ^it^iimm^ s4 

WobbieCLK ' ^.BraiKjEffM WobbieCLK ^®4^)K^Effi7HlEl®jl« Wobble 

^mm$mmmmmmmmm>mn'Mmmm3!}i wobble ^^af^ffMiuf^g 

•WwtBi^M S4 m ' fflWffiM WobbieCLK ^lIMWfelJvlli^^^ S4 l5U^«ffD^ 

• mi^«§T^?Ti»»« wobbieCLK zmmmmnrnwrnm 

wobble ^J|:fl|f//;,;j, l ,J^;! ! afJ^jfWh : ° 




mamwmm 28 «fjt»H#M wobbieCLK ^^iiaaiiH^ s2 

tBSHI^Sfc Wobble ^B^S^^TiEiffifijU:^(Sf ADIP - HMWjHf M 

wobbieCLK fl^ntaiiaiMffifiiffli )wm wobble £#t@f£iiitMst3is]^ • iuaIiK-y 

**ft¥fl§£& 2 8 ^/&^W$§»|ft§i Wobble ^^JTrSa^fiijfcM- ADIP ^ ' {y. 

ffh.mfM^ 28 ffi"p«iM!iiiK)m§i wobble ^m<immmmwmwsL-mmt 
mm 22 - mm$m - ®m dvd+r m D vd+rw a»&«j£D • -3feasjt_t 

69^z:Mi3*BE#gHi 93 fS»MfW - Ji;'|< 8 Mfiffi/MM^ffifi/:ili^^v^ 

la^fuiitM- adip • fffffi^K 85 «sn&^^#^g{4M^^ ' miute 
mmmmm 2 8 s f0ffifeiMiiM^^^mfiM:«f4 adip > 85 « 

tm AD IP - j^&fck^JlPgg 2 8 {reJMJ»JiKM Wobble 85 

P2 sffifi-»th$3i#§ 22 . mmistmmmm^ 28 ^#^§11^ P2 
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mm mmm cmm-i" ) mmmm^jmmmm^m± • «ih^ P2 m 

mmm pi ufjfliMrtwij - M#Mi-Mt«t§ 22 P2 
Dt - M5-»it!££§§ 2 2 fsi#-ff • ih'PitB^fijiji-i^ up - dn ' ffiym&mk$& 2 4 
Qs&u& Bntmmmm vc • vc §js— s^mmf* - mx 

mwmm wobbiecLK mmm^wB— as ■• 

mmm > ^im^Mm-mmmm 22 mmmmm pi • P2 « 

^MWjWWt Wobble I'lVfl If^.iiti^-jliyi FSflffijHfM WobbleCLK - ^U!|Jf| |( ; '/ -%1 

mttmm 22 mm- ummumBummmm wobbiecLK ^mmmmwiEmm 
npnmwmm wobble ° it iHjfwuflHi—i&H h > h— mm 

^tbsKti 22 mmi^mm - mitt-mmuM*® 22 &&mmm or mmm 32 > 
34 « 36 > itwixi^^i 38 > 40 > mmwiEKm 42 > 44 - w± -mwviki-t'i- 

4 e tiif./-$ri4i!:h^^ 22 MfFf£«iT • r'r 'V-. • mamm 29 mittttsw 

§nn^ pi mmtmnnm^ 28 mfwtHi^iii^ P2 iss or mmm 32 Mr 
• or mmmmwim.^ -mmm P3 • — «b - &*fi«3|s^a§3g 28 ftot 

»B#M WobbleCLK J^J%JTOffi4h^f ft ADIP BU'ffife-^^fcbtSEg 22 

^Rjffl«nms& 29 m»mw«i»iHM pi msiiiwm wobbiecLK gui 
to wobble -fa ' mfn ' mwmmmm 2 e mmhi wobbiecLK 
' ifi^!uiii:^»f^;^ 28 am^mmmmwm wobble cb«M^M«g^B# 
# - gut • wfi-s^tbt^ 22 ^mmmm±mnmmm 28 miik 

S% P2 ^.M^MWMB. wobbiecLK &MWffi\%l wobble 1 '-Hi - )'i'i:Ati!fw-!M-f. 

it'i^iiiY 22 mm or 32 mmtammm P3 j^ppf ^m^rae pi- 
p2 mmmmm wobbiecLK mmMsummz ■ 

mm - mmm P3 #i«ih»a:ier3§ 42 * 4 4 mmmxtm d • miEK^ 

42 » 44 fi^Hf « clk IBSfc#T»&lf# ' JEKm 42 - 44 ^ftWiAifni d p/fl* 

ft: - ^srsteM^ ' «w 1 v;H^ s4 * ss f^s'Jiis/xinj^ 38 > 40 ijmnmmmk 
»aie^ 42^4 mmmiti clk > mimmtmm s4 * ss w— ft^< failing 

edge) Hf ' iEJx^l 42 > 4 4 #MM»A^S D m^WM$Sf»KM»f!pttfJ 

^ q • $n»iHf!ff7K • t4 B# • or 32 mmnmmmm P3 ^mi • 

( IBB ) ' [FmlftftBm^ s4 iSMBfPHl t7 tr#S— m 

IWtiiM-fiSWf* ( MO ' m&S^IE&SI 44 ffiJW ' SIKfJM clk 

mmjmmmmmmnmxm d ^jM$tfBWMs^$itB^ q • ^bpiemsb 44 

n'if'/: • H'lFJx^ 4 4 i^*4fi/Mi Q ItlfSi or «i 3 4 A^IMiiJIIit 

> or mm 34 fit/ iiir-jf^iirtHM P4 {si#^ntfi t7 mtki&mmm&m 
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^li^mm'f. - \»im> • mm ts m - mmmt ss ?r i 1 1 -H«TO$ii§ 
m— i&mmma (mm' mim!rt\\ : .w^ 42 Mir - immm clk husiem 
im# mmm xm d ^jM$iffi«MM«»$im^ q ■ mies§§ 4 4 ^^*4»tB 

i£j Q WfMI ts ifSIfilWfi > rfn^ltl ts R#SiJ^j«i«MTO - if in 
or MM 3 4 mm- or Willi • HiltiTIEKtl 4 2 iftjf f»/M q m<£ or 

mm 34 ^^-'itA^MaMWfiim ' or mm 34 1 mumm, 

P4 ^#M»flMiTO ° 



Jlt^f ' tlO {}# ' OR M'Piil.'i'.J 32 m$itfM*§!im P3 #El3«W 

{&Wi£¥iCTiiTO ( om) - rfi»ras8 s4 «?it»n#fig 02 B#M«$Mfi 
wstMfraw©: (nit) ■ mmm^Ewm 44 Ms ' immm clk sfsa 
mmwmmmmxim d ^iiMM-M^MifM^ q > mm&m 4 4 ir-jn^M'iw 

thiffii Q mmm ti2 ' ifij/K>li'1/S] ti2 HfMiJfMSSiK^fi • 

'sMEisL^ 44 mmmmttim q mu<: or mmm 34 a^^hmh to m • 
s^iHK^ 42 r^^ita^ q fjMWrra«-f£ ' mj^ or mmm 34 mitaj 
wf*itp,^ P4 mm ti2 eto^msmto - « ■ mwi ti3 h# . ® 
mii-isi ss iriiM#!TOf*i§««TO( ^)'rfriu?-f/^ii:)^;;;; 42 m • 

KHtMiffi clk HSllElt MStMWWfljA^ d ^M$M^MM»«tti^} Q • 

mmK^s 44 rasmjamas q nmm ti3 fj«M«»fi • m^psm ti3 
at »jj»MiHTO ' bB5^ or sgii&ra 3 4 f^#itT- or mmmn • sitb^iE/x§i 

4 2 KffiitfS Q ^BSH£ or ilfiiM 3 4 fi AS»«M©TOf£ > or 

•ItPJ 3 4 pjT«jm^#»mM P4 f}g#lM«$fTOWSSffi«TO . 



^«J&M4 J ' ft'^tH^ P4 MSIIM^ P3 #31— t*Hfi OR MffiPH 36 #1 

fx— or mmum^— f*inn§£ ps > tmrn^m^ > ££3tifl§!f P3 ^b#ps 

t4~tl0 £P«fiMftMflTO ' im«Pl§!S P4 0MB#H§ t7-tl3 ^^MrSf 

m$j?:to • m\ > ^mmm ps <g#^w t4~ti3 £H2tt&€m2p& • or 
m« \m 36 mmummmm P5 teiasMfWMfc^gs 4 6 ° j^mi^m^ 

m. up * dn . mmmmmmmmmm 26 ini!iij»i« wobbiecLK ww. ° 

at m ti Ht^-^^TH^ • MsuBm ss mwum'mn^Wi s4 ri^M if-.v • mi 

m to > rostra ti h# • s$a^s«m^s 46 up m^—mm - 

mmmmmmm dn ; mm • mtmm s4 mmm t2 ^hum^e^ • - it 
thiKtft ss m^Bf t.3 Bf «£kiEii • ^vfip»m^K s4 mmi^mtrnm 
ss fi^^fi • mmm m t2 nt - sm^m^ss 46 up s^m 
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n dn m&r mm ■ mmmmmm up • 

mnmmm p 5 ra 1 4 -t 1 3 jKi^g»*M > M»rs 1 4 -t 1 3 
^mmmmmM'^m^Mmwm wobble ^ffifesn^a^^ MstaHfM 
wobbiecLK . mmmmmm^m 4 6 s$f£h t4-ti3 zm-m^m-mnmm 
wi up > dn &mmmmi±Mm^imm%^iimmm^mm vc is^iMsisj • 

T>ll'fl.".I ti3 ft ' tiffl 1 HHSfc S4 H'tum ti4 B$j££2BI& - MW\ ' fitiiMM S5 Ifrfia 

tis h# »^iEif • ^PitF^n s4 a^ffifiM^cftmm^ ss e^g^ > 

m&mmmu - wjw^ tis at • iSfw^sfc^ss 46 ^mmmmm dn 
- -mm - MisiHtfigsMm^ up ; mmm • tt^ra^ ps ti3 

j»«^»jit^ up mwmmmi\mm^.i&mmmitL • rrff«K ti7 - ^ 

0JPS£3t4^ 4 6 nT®^0jm^ dn 0:^— MIj ' MI§]B$ttgg!MTO2 up • 

Mit - or M$iiw 34 e^t^j i j ^mmmmmn <m\m:mm 
m±L-mmkm^ 22 jmrnrnt • . ^Mi-iM p3 r-ii.'r ,",! tio iE&i 

mm&mmm±L • ifn«i -njtn » n#ng tio f^^p^ t9 hb^is tn 

-'i- ii-'-it - mux ' iVni^yiiiH^.^Mi^c p3 mmmmmm^ 46 to^iisi or 
mi»p^ 34 mmm - ^»mssim^ 4 6 • $t»rs tn mm 
wm dn ' sffiM mmtmmmi&mm ma - • mtmm S4 h^mh ti4 
f>K'Kih» • pfrmmmmm.^jm 46 j^Btra 1 1 4 mmw---mmm up ' m& • 
mm ' ^tm^mmmmm dn« ; isitt^ > ss tis m±iEm > 

mmmu > ro^mi^ s4 aroint nu tie »^ie^ > mmmwwm^jm 4 6 
s^itg tie B#f»^«$g up'm±—mm • Mmmmmmmm dn- - mm 
: .wi-}< ' fitBi^si s4 mmiwm ss /r^n-vir.j t9-tn ^p^sm— fflitm » n 

*n'4i^ ' mnmrnm. P3 Menf-Ki tio f^fm^ t9 m$$m tn £p H i • 

iLt^l^firmmM S4 fdl&tfS^Sfc ss It^fH tn-ti4 ^P^»]Jffi— M£#t\lll§ 
1 \WW. ss IT-Jf; Ifw j^ifrj MTi ',' i: .|i^ r > I i,HW-; S4 - W^mM • i 1 1 ^,1,1)1^ P3 £ttfgB$ 

^iM' - mtL-mmm.^ 22 ^ or M-iy \m 34 P3 j$»tB^ 

P4 ) - mutmmm tmmmmmmmmrm • 

S^f • 4^(!ifc ; iJ'l' ' or »Pfl 36 ^i;jfg#ffl3f5lliI^il»JWPS^nfP u 1 
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immm.-mmmM 22 ^nm^^^mm^mmmt P3 hmvw t4- tio 
^msmmmmm. - ^bps^s^^ 4 6 sussing t4 ros^stfs 
»msi»&#m wobbiecLK ^mwmm wobble miiswi ■ m 
Wi ' a'fgffifflf^timM P4 ^mW]&MwWu&±^ 46 m^iis or»^ 36 
mm. ' ffir^«M^ 46 5^ . mmn t7 ^^-#^pfij^M«!i > & 

^JtSlfi ' SBfcTOIfc^S 4 6 #5^B#^ t5~t6 ^ffl^&ffllftgft UP ' > DN ' &m 

mmiwm s5 mmmmt S4 n<?^nf ■/;',> . miMffijHtM wobbiecLK mmm^ 
oRiiii^ 36 j^^-atmM pb MitB^HP^ffij^M^ffji cmmm ps) > ait 

»J"iM fc3^fM^8«j&£gg 46 ^*fe&IEttttlirta8 S4 - S5 >|/U;i';lllf>v • 

&Lt0Ts£ ' JtKtl 42 * 44 ( f ^Mln\W 38 * 4 0 I^MfF) I^MRHM 

&g 46 mmm& m&zjm • ro^m^ P4 m^b^c t7 )nsigH#r^( ti3 ) 
H^i«i^ 38 * 40 i&f£fflffi]iiir£TOK s4 • s5 «jft*fem^a • a^^jgn^M 

'l : .rl'r 4 6 fMfSf^»*f!ithlJ-l^ S4 * S5 iftjEIMM^MlfM^ UP * DN • jftffi • 

10 4> ' P4 M#H#f^|BiMfSP^flfI^wjit^| E E 3! |iitBiM 

s4 > ss mmmmrn • wmsmm^ 4 6 smKstiiaj^as s4 * ss ir-j ci 
B'm/vrmmk up*dn- ^fip^i«iii-m>K5iTO^ > K+iartwafc s4 - 
ss i^iip^iAj^ 38 » 40 muwrnKsEfcrn 42 « 44 mmm clk . ms^ta 
pim s4 » ss fif^MSSiRj^i 38*40 mmM'tm&^mmmm^.^ 4 6 ° 

^st^ra c dvd+r ymmm dvd+rw ) mmmmm^mmm^m 

HI— H^STO fl W #J fg % 7K M H ° 

10 )MfS 12*14 
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16 - 18 - 20 

24 
28 

32 - 34 - 36 
42 - 44 



MJMM 26 

±ih * m m m s 29 

ORiiiPlfl 38 

lEJxffg 46 



- 40 



run 

U \n] gg 



ft 



1 . 



CIO 



W Ui i'-f- • 



Ml- ill! |/rt>« ° 



4 . &$gif&$ma& i mrm^mi<iMmmm^mmm^mmmiiLmi&m 
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Jim - 

io. iP^fflf^fUfgHH 9 ^mSfi^tBfiaS^tbKSS'-K^^fSrA^M— 3fc«M- 

m ■ 

— ^— jess ' mmmm—Mmm * ^mxmmmm~mmm • ffli^ 
f?Maiii»ift«§!H# » «rai^i=«gi^fiifi^ss^— limpid ; 
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12 . w^mmimmm nmmm^AmiLmmttmm - n^mm -mmm - mm 

16 . $uEf3Mf(jfgHH is mmmzmummtm^ • jt^^tna&is^sfcfi 

-H— ' ^Jhtb^»Ai?W^R^@^ntMP^^a^ - 

17. £nTOWJ3eHsg 16 ^PifMt^ffifSM^tbiKfS - snfj^— MfiWufTft' 

18. WM^JfMg 15 ^fffMt^ffifft»tb^^ ' Jt^^MSE«m^Jfl 

19. $nTO»j|§HH is ^f^ffi^^tbiSSS ' K+MUziMIS^fi^ffi 

20. ^n^ifWJtEiiim ii mmm^mMmtmm • a^ifiM = 

-JH^^JWjMM ' vVJxfl Infill /vuJl^ • 
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22. mmwmmmm n mmmzm&mmit^ • s^ifflei^ttti^ 
xmmm ; 

25 . wiraOTOTJg 2 4 Jim^MM^tbt^T^i ' K+^tfSSf^Mlfl 

29. $nEf3!fH^I|$B« 24 IjSmMi£M5«tb$£lM& ' K^fgRWM^l 

30. wifwjtsisiis 24 >mmxmim>¥mm ax - jt^miiAift^ii] 
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